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Extraction, Purification, and Structural Identification of
an Organic Active Iodide from Kelp

CHI Yu-shen, ZHUANG Gui-dong, HUANG Guo-qing, ZHANG Feng, LI Feng-mei
(College of Food Science and Engineering, Qingdao Agricultural University, Qingdao 266109 ,China)

Abstract: The target of this manuscript was to extract, purify and identify an organic iodide with
the iodine supplementation activity from kelp. The maximum yields of organic iodine and total
jodine were obtained when the kelp was extracted in 50~55 C for 10~12 h and then 79% of
organic iodine was recovered from kelp in the isoelectric precipitation in pH 5. 0—5. 3. At last,
80 mg pure organic active iodide was acquired through paper chromatography. By compared with
that of the standard material and determined by mass chromatogram and infra-red spectrogram,
the purified compound with iodine complementing function was identified as 3,5-diiodo-l-tyrosine
(DID).
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MR- AGRLFNHETEY, AR
HELEBHREFEENN. BASFEKATE 56 mg,
B Za MRS HA—RFMRER, RN ET
BRARZHRETE. E—ZFAN.BARELE
RS BNPEES, ARSI EREHRN, &
BARREE, BHE-HARAREHNEAE
MFEABRESHREENAY, TEFTAMERE
2 400~7 200 mg/kgt* M, FHER, AT HAER
—FEERPER. ERPMEERF, AIXRE
BRERABHHER REMEANERHXER
166 TR HABRERFM; LEAAKRSENE
REASFEHEFPERGBELN 30 000 mg,
HEEBHS6 M, TEHERFIANEPRFLHN; ¥
FEIFARKRENE LERXUBHENER,
HWREBEMFERS, XEFL, FEENHE—
BEBEZE FKRMKXBHEN: BSHPRTER—
BEXEHENBRZS EEF—FHEEEAHN
BU X R4S BRI A B, XF T S5 SR S A L 0 R A
bR AEEEEL.

Swingle ¥ 1922 £ % 8 ,3,5- BB EAM(ET
DID)ZER EEF M ES TR, BAEANER
YEF, B AR 0 “ 75 B (Active Todine)”'™, % F
REW.DIT HEFHYHEANHRBER, 520 H
FREZE"EANAR, BEUSFEXSER
W HERA.EBHPAIFELIE, T H T
FEAVB, SIEENBRENYOHIBRLRSP, X
HEEEROABEEME M. THRE L %R
FE20EE . Eaa LR RBEEE, MEH+F
MENBBEERAR 1005, KRABRERIALE
H, ATH-SFHEBHEPHNANB. ERBTTFE
FABHTEE, O E . E2#, EE B R
AN ER. SEAETEHTTHR, H3ia
L5 BB A VUL AT T 8 R
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NaOH. Bk Z B B RE . 5B R BE . Z B0 . T, 3
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(Tyr), 4 ff >>98%, Sigma 2 @) 4R #E &3 3,5-— Bt
BE M (DIT), 4 >98%, Sigma A FRHES.
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Bt EEFE 1 EENER. BRA DR
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Fig.1 Flow chart
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1.3.2 EFERBRARK .S B

BEEERNERC.BFREMASRAARY
FIKIEYE, L 50~55 Crrfb 3K , W gt BUA M 3 TR
BHTEREE 12 h,

IR L% X FRIE R 3 000 8RR
AN REBEHAITEE, ZRERETAERE S
BE RS FYIRE.

WP EENE JABERA pH 5. 0~5.3, &0
DB EHEHEED.
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BBROSHEEY BBEFAYEERABEER,
ERESEAMENEEMRSF . #—L ALk SE
e

EHRELE - REERBKBIBEEE, &
A 2 5 2 mol/L NaOH, KBt EhfE; B A 2
fE& R 2 mol/L HCL, Kk Zh ik,

NEEERNERTIEY, AKEKE KK
BB SN ~152%0 L H B, #EREARTE 1 mL/
min,5 min f[FLAG S8R 0 0. 50 TR B8 B HE 8
AR, BEXKTEEE. EASZEN1 mol/LE
K EBABRKE R 4 mL/min,5 min J5 L4 8
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Tab.1 Developing solvents tested
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pH 6. 8 AR B il-B (AL 2: 8)
pH 12. 0 (9B M 28 Wl - 100 FO Y
ETHE-FE-KEREL6:1:1D
ETH-ZM-ZM-KUEFL8:2:2:5)
TR BE-m BE- K (R 35 ¢ 35 ¢ 30)
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SHUAFRARER,RALITEF, X#
BRARGREF-CESERTRT . H=MEERK
BEER.EWRENC2EHOT, RELFBERER
FHRIBEH RS R4k DIT W EEFBFA.

BESPESNEMBET 1 ml/L B, IR
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RBIF. Skt - ESREW. BiRicE
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Fig. 2 Change of the amount of total iodine, inorganic i-
odine and organic iodine in liquid with the time
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Tab,2 Contents of total and inorganic iodide in the superna-

tant

5E j=t:: | X Bl A Pl BE
FE/mg B /mg F/mg  E/%
LER 350 289 61 21
EY 279 44 235 79
2.3 KEWH
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X3 Tyr MDITEZHMEFFAMR, K

Tab.3 R; values of Tyr and DIT in different developing sol-

vents

RF R &
# S Tyr DIT
1 0.59 0.15
I 0.65 0.30
il 0.27 0.10
J\ 0.54 0. 14
v 0. 85 0. 30
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Fig.3 Paper chromatograms of DIT and Tyr in differ-

ent developing solutions

HEXRTH, RARNEHEERNTE,
HRFEEER, 4506 R HHKT 0.05, ARG
BREBRFAFANSTAS. HHAUREFHN.NER
A EEEFEFR, ALEFEITREESH
—SEE, RAXTWHRFARE, RERFEL
10 cm, BEAT LUK P AR 4 20 9 B4 OF B —F B R
Frat 1 45 B AR I A 45 min, TR TRV K
95 min, AL AENH I ABEBHRANREL.

2.3.2 #EHa RAIEKAEEERWRERF
Kig, B3R BEFMSBRAG. B EHBSE G
80 mg,

2.4 FBHRNEHLEE

241 mEMELR BHEEBERIINN R
BEBK ,SAEE Sigma A A MBS DIT
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Tab.4 Melting points of the active iodide and the DIT stand-

ard
B ERK SR #BR/T
4 TS PEBURE REAHER 323+2.0
DIT #r# 5 REEHK 323+1.5
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HEERROETEEFIFES,
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Tab.5 MS results of the bioactive iodine

Wy S A9 RF B MADIRE  Hem% BY+E
41.0 2.1 8 550 104.0 2.4 9 580
42.0 2.2 8730 105.0 7.3 29 240
43.0 2.7 10 920 106.0 6.5 25 730
4.0 14.2 56 500 107.0 5.0 20 090
45.0 1.6 6 200 108.0 2.0 8 160
16.0 4.9 19 560 109.0 2.7 10 740
50.0 5.7 22 570 127.0 6.5 26 120
51.0 9.9 39 400 128.0 9.6 38 100
52.0 3.6 14 390 131.0 1.1 4 400
53.0 9.5 37 730 133.0 14 5 670
54.0 1.0 4050 134.0 2.6 10 460
55.0 1.7 6 740 135.0 1.1 4 440
57.0 3.4 13 480 136.0 1.7 6 890
61.0 1.1 4 450 194.0 1.6 6 400
62.0 2.3 9 100 231.0 1.1 4370
63.0 2.9 11 640 232.0 8.7 34 600
66.0 1.2 4910 233,0 327 130 300
67.0 1.9 7 460 2340 6.7 26 580
68.0 1.3 5 070 254,0 4.1 16 210
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74.0 39.6 158 100 260.0 1.1 4 390
75.0 7.4 29 450 261.0 2.8 11 200
76.0 6.0 24 050 262.0 1.3 5 240
77.0 7.7 30 580 359.0 100.0 398 900
78.0 5.1 20 440 360.0 30,2 120 400
79.0 2.4 9 630 361.0 2.3 9 180
80.0 L9 7 620 387.0 1.1 4420
82.0 1.3 5 340 388.0 4.0 15 940
89.0 1.4 5 760 433,0 4.6 18 370
®6 BHEMMBIRAOANESR ),
Tab. 6 Relative abundance of various fragments of the active 2.4.4 ZAHE WEHIEHHESH MS(RRE)
fodine 5IRCA S L) WIE SR U R AW SR
PR A m/z M EE/ % (323+2)C, 51k &% 3,5-DIIODO-L-TYROSINE
M* 133 .3 TG, EH AT LB G P IS e 3,5-
M*-C, H,NO; 388 1.0 =BREM, HFARCHLLNO,; A 2E A
M*-CHO, 359 100 S 1
M*-C,H,NO; 1 233 29.1

HO CH,CH(NH,)COOH

2.4.3 #srrki#EAZ IR(KBr)em':1 702 ,
1683 (C=0) ,3 251-3 183(NH),1 620 ,1510 (¥
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